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ABSTRACT: 



A transmitter for a remote control system for controlling a plurality of operations on a plurality of 
electronic devices. An external input unit (18) generates a selection signal in response to a user's 
manipulation of a plurality of keys (2) thereon and transmits this selection signal to a control unrt 
(30). The control unit (30) by use of a signal processor retrieves information from a 
correspondence table ( 4) which links the particular selection signal to a particular operation on a 
particular electronic device and generates a transmission signal in response thereto. An 
outputting unit (12) receives the transmission signal and outputs a remote control signal which 
causes the selected electronic device to perform the selected operation. The transmitter includes 
a display unit (22) to display a message in response to a display signal generated by the control 
unit (30). 
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TRANSMITTER FOR REMOTE CONTROL SYSTEM AND METHOD OF REMOTELY CONTROLUNQ A PLU- 
RALITY OF OPERATIONS ON A PLURALITY OF ELECTRONIC DEVICES 



The present invention generally relates to a 
transmitter of a remote control system for use with 
a TV receiver, a video tape recorder and other 
associated apparatuses, and more particularly, to a 
transmitter of a remote control system wherein the 
user is allowed to modify an array of operation 
keys for easier operation thereof, as well as to a 
method of remotely controlling a plurality of oper- 
ations on a plurality of electronic devices. 

In recent years, remote control systems have 
been incorporated into TV receivers, video tape 
recorders and so on. The remote control system 
includes a transmitter for manual use. The receiver 
of the remote control system is incorporated into 
the above-described electronic devices. When the 
user manipulates the operation keys of the trans- 
mitter, an optical signal corresponding to the ma- 
nipulation is sent from the transmitter, to the re- 
ceiver. In this way, a power source, a channel 
selection unit a sound volume unit and other ad- 
justing units are adjustably controlled. The trans- 
mitter of such a remote control system is typically 
composed of operation keys, a transmission code 
generating means for generating the transmission 
codes of Information conresponding to the opera- 
tion keys by pushing down the keys and outputting 
means for outputting tiie b^ansmission codes from 
the transmission code generating means to the 
outside. 

In general, the thus constructed remote control 
systems are provided to exhibit one-to-one cor- 
respondence to the above-descrit^ed electronic de- 
vices. For instance, if there are three units such as, 
a TV receiver, a video tape recorder and a laser 
disc player, three remote control systems are 
needed correspondingly. The arrangement, which 
requires as many as three transmitters, is incon- 
venient for the user who has to operate each of 
transmitters by holding them one after another. 

To cope with this defect, it has been proposed 
that all the electronic units be operated by a single 
transmitter of tiie remote control system. 

A system in which the transmitter incorporates 
the operation keys for all the electronic devices has 
been proposed, however, tiie configuration of the 
transmitter increases resulting in difficulty of opera- 
tion. 

A system in which ttie transmitter utilizes 
double-purposed keys has also been proposed but 
in this system a plurality of keys must be simulta- 
neously manipulated resulting in difficulty in operat- 
ing tiie keys. 

A system in which the transmitter empk)y$ 



some keys for operating specific electronic devices 
has also been proposed, however, each owner re- 
quires different keys so that a transmitter which is 
convenient for one user may be inconvenient for 

5 anotiier user. 

Recently, ttiere has been proposed a transmit- 
ter of a first remote control system, having an 
arrangement such that transmission data of the 
transmitter of a second remote control system can 

10 be stored thereon after effecting a sampling pro- 
cess, so that the transmission data of tiie second 
system as well as tiie transmission data of the first 
remote control system can be transmitted. In this 
type of transmitter, however, transmission data to 

;s be transmitted is confined to ttie data of tiie opera- 
tion keys provided In tfie first transmitter so tiiat it 
is impossible to transmit data of other operation 
keys designed for other transmitters. 

Besides, in all the transmitters of the above- 

20 mentioned conventional remote control systems, 
the anrays of the operation keys are all determined 
on the part of tiie markers so tiiat it is Impossible 
to modify the array of keys in accordance with the 
user's choice. 

25 It is an object of the present invention to pro- 
vide a transmitter of a remote control system which 
permits the user to freely modify the array of keys 
so that the transmitter can control various elec- 
tronic units. This object is solved by the transmitter 

30 of claim 1. Further advantageous features of the 
transmitter are evident from ttie dependent claims 
2 to 10. 

It Is a further object of the present invention to 
provide a method of remotely controlling a plurality 
35 of operations on a plurality of electronic devices. 
This object is solved by tfie method of Independent 
claim 11. Further advantageous features of tfiis 
method are evident from dependent claims 12 to 
16. 

40 The present invention provides a transmitter of 
a remote control system, including: transmission 
code generating means for generating transmission 
codes of information corresponding to operation 
keys said codes being generated by pushing down 

45 the operation keys; and outputting means for out- 
putting the ti-ansmission code from the transmis- 
sion code generating means to the outside; a cor- 
respondence table for making a physical position of 
ttie operation key correspond to tfie information of 

50 the operation keys in the physical position: signal 
processing means for imparting both ttie physical 
position when pushing down ttie operation keys 
and ttie information of the operation keys which 
has been obtained from the correspondence table 
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to the transmission code generating means as op- 
eration key conespondence Information; and pro- 
gram mode processing means for modifying a cor- 
respondence relation of the correspondence table 
on the basis of data transmitted from an extemal 
inputting unit Including the operation keys in a 
predetenmined program mode provMed in confor- 
mity with a command from a command inputting 
unit for issuing a program mode command. 

In the thus constructed transmitter according to 
the present invention, when transmitting a normal 
control signal, the operation keys are first pushed 
down. The infonnation con^esponding to the opera- 
tion keys, which is obtained from the conrespon- 
dence table, is Imparted to the signal processing 
means. In accordance with the present invention, 
where the array of operation keys is to be varied, 
the program mode processing means is set in the 
associated program mode by the program mode 
command from the command inputting unit At this 
time, the data on the modification of key position or 
on the modification of key information is inputted 
from the extemal Inputting unit including the opera- 
tion keys, whereby a correspondence relation of 
the tonrespondence table can be varied on the 
basis of the thus inputted data, in accordance with 
the present invention, whereby a plurality of elec- 
tronic units are to be controlled by a single piece 
of operation key. the program mode processing 
means is set in the associated program mode by 
issuing a program mode command from the com- 
mand inputting unit. The subsequent step Is to 
modify the operation key correspondence Informa- 
tion within the correspondence table which cor- 
responds to the single operation key by inputting 
the control data for controlling a variety of ap- 
paratuses from the extemal inputting unit including 
the operation keys. As a result, it is feasible to 
modify a correspondence relation of the correspon- 
dence table. 

As explained eariier. according to the present 
invention, the user is allowed to modify the array of 
operation keys for easier operation thereof, and the 
plurality of electronic units can be controlled by a 
single operation key. Hence, this facilitates the use 
of tiie transmitter and contributes to the miniatur- 
ization in configuration of the timismitter in spite of 
the fact tiiat a plurality of electronic units can be 
controlled. Further details and advantages of the 
transmitter of the invention will become evident 
from the following description of the enclosed 
drawings. 

FIG 1 Is a block diagram illustrating a first 
embodiment of a transmitter of a remote control 
system according to tiie present invention; 

FIG. 2 is an diagram showing ttie correspon- 
dence table used in the first embodiment of the 
present invention; 



FIG. 3 is a block diagram illustirating a de- 
vtee by which ttie first embodiment of FIG, 1 Is 
actualized; 

RG. 4 is a perspective view illustrating tiie 
5 first embodiment of the present invention; 

RG. 5 is a plan view illustrating the first 
embodiment of tiie present invention; 

FIG. 6 is an flowchart showing the funda- 
mental function of tiie first embodiment of the 
10 present invention; 

FIG. 7 is a flowchart showing processes of 
controlling tiie operations of plurality of electronic 
devices by manipulating a single operation key in 
the first embodiment of the present invention; 
IS RG. 8 is an diagram showing variations in 

display on a display unit in connection with the 
operations shown in RG. 7; 

FIG. 9 is a flowchart showing a key array 
modifying operation 1 in tiie first emtK3diment of 
20 the present invention; 

FIG. 10 is an diagram showing the variations 
in display on the display unit in connection with the 
operations of FIG. 9; 

RG. 11 is a flowchart showing another key 
25 array modifying operation 2 in the first embodiment 
of the present invention; 

RG. 12 is an diagram illustrating the vari- 
ations in display on the display unit In connection 
witti ttie operations of FIG. 11; 
30 FIG. 13 Is a plan view depicting a second 

embodiment of the present invention; 

RG. 14 is a sectional view illustrating the 
second embodiment of the present Invention; 

RG. 15 is a flowchart showing one-key oper- 
35 ations in the second emk)odiment of the present 
invention; 

RG. 16 is an diagram showing tiie variations 
in display on ttie display unit in connection with ttie 
operations of ttie flowchart of RG. 15; 
40 FIG. 17 is an flowchart showing tiie key 

array modifying operation 1 in ttie second emtx)di- 
ment; 

RG. 18 Is an diagram showing the variations 
in display on the display unit in connection with ttie 
45 operations of tiie flowchart of RG. 17; and 

RG. 19 is a block diagram illustrating a third 
emt)odiment of the present invention. 

The preferred emtwxliments of tiie present in- 
50 vention will hereinafter be described with reference 
to the accompanying figures wherein like numerals 
represent like parts throughout. 

The transmitter in the embodiment depicted in 
of FIG. 1 includes a storage device 6 for storing a 
55 correspondence table stores information which cor- 
responds to ttie position of operation keys 2. A 
signal processing means 8 outputs, as a portion of 
operation key correspondence information Soo* 
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both information SF regarding physical position of 
the operation keys 2 and a piece of infonnation So 
corresponding to this physical position of the op- 
eration keys 2 which is obtained from the cor- 
respondence table 4 of the storage device 6. 
Transmission code generating means 10 generates 
transmission codes of the operation key conrespon- 
dence information Sqo outputted from the signal 
processing means 8. Output unit 12 outputs the 
transmission codes coming from the transmission 
codes generating means 10 to the outside. A com- 
mand input unit 14 issues a program mode com- 
mand. An external input unit 18 which includes the 
operation keys 2 and a data input circuit 16 is set 
in a predetennnined program mode provided in con- 
formity with the command issued from the com- 
mand input unit 14. Program mode processing 
means 20 modifies the correspondence relation of 
the correspondence table 4 on the basis of data 
sent from the external input unit 18. A display unit 
22 Is display-controlled by the signal processing 
means 8 and the program mode processing means 
20. A control unit 30 includes the signal processing 
means 8. the transmission code generating means 
10 and program mode processing means 20. 

The correspondence table 4 employed in the 
transmitter of the remote control system is, as 
illustrated in FIG. 2, formed of key position informa- 
tion addresses 4a having one-to-one correspon- 
dence to the physical positions (defined by. e.g.« a 
column M of keys and a row N of keys) of the 
operation keys 2 and of pieces of coded informa- 
tion Sd of the operation keys 2 which are to be 
stored in sequence, corresponding to the key posi- 
tion information addresses 4a. 

The transmitter of the remote control system is 
constructed in the fbltowing manner. To be spe- 
cific, the operation keys 2 are connected to the 
control unit 30 to which the data inputting circuit is 
linked. The operation keys 2 and the data input 
circuit 16 are combined to constitute external input 
unit 18. The data input circuit 16 includes an input 
circuit 16b for receiving a signal from a light receiv- 
ing diode 16a and shaping a waveform thereof to 
obtain a predetermined signal. This input circuit 
16b further supplies this signal to the control unit 
30 to which the output means 12 is connected. The 
output means 12 is so arranged that a light emit- 
ting diode 12b is caused to emit infrared-rays in 
response to a signal transmitted from an output 
circuit 12a for amplifying and output the transmis- 
sion codes sent from the control unit 30. thereby 
output an optical signal. The control unit 30 is 
further connected to the display unit 22 and to the 
storage devtee 6. Stored in this storage device 6 is 
a program for permitting a CPU of the control unit 
to function. 

Referring to FIGS. 4 and 5, the transmitter of 



the remote control system has a thin rectangular 
configuration and has its surface provkled with the 
operations keys, the display unit 22 and a switch of 
the command inputting unit 14. One side surface of 

5 the transmitter is formed with a window 26 for 
admitting the optical signal to the light receiving 
diode 16a of the data Input circuit 16 and with a 
window 28 for output the optical signal from the 
light emitting diode 12b of the output means 12 to 

10 the outside. 

The description will now focus on the function 
of the embodiment having the foregoing constitu- 
tion. 

To start with, the fundamental operation will be 

75 explained with reference to FIG. 6. Next, the control 
process of controlling the operations of a plurality 
of electronic units of manipulating the operation 
key will be described, refening to RG. 7. The 
descriptton will then touch on two examples of key 

20 may modifying operations in conjunction with 
FIGS. 9 and 11. 

In FIG. 6. the control unit 30 detemnines wheth- 
er the command input unit 14 is turned ON or OFF 
(100). If input unit 14 is turned OFF. no processing 

25 is performed and the processing comes to an end. 
If turned ON. however, the processing moves to a 
subsequent step 101. wherein the control unit 30 
makes a decision to select and execute the spe- 
cific processing corresponding to a given key 2 

30 which has been pushed. If no key 2 is pushed even 
after a predetermined time has passed. *the oper- 
ations of a plurality of electronic units are con- 
trolled by manipulating a single operation key 
among the operation keys 2. If the given key 

35 among the operation keys 2 is pushed before the 
predetermined time passes, there are performed 
functions to modify the key array depending on the 
type of key pushed (steps 103 and 104). 

Any one of program modes is selected by 

40 executing the above-described operations. 



(Setting of One Key Operation (Operation of Step 
102) ~ 

45 

In this program mode, the control units works, 
and the program mode processing means 20 is 
actuated. The program mode processing means 20 
causes the display unit 22 to display tfie one key 

50 operation setting mode (200). Then, as illustrated in 
FIG. 8(1), \he one key operation setting mode "A" 
is displayed. This display continues with no change 
till tiiis mode is varied. Subsequentiy. the program 
mode processing means 20 causes the display unit 

55 22 to display "key assignment" to determine the 
specific key by which a plurality of electronic units 
are controlled (201). As depicted in FIG. 8(11). "key 
assignment" is displayed on ttie display unit 22. A 
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subsequent step is to wart for key inputting (202). 
When the key is assigned, the physical position of 
the key 2 is judged preparatory to a step of storing 
control data In a storage position of the correspon- 
dence table 4 which corresponds to that physical 
position (203). The program mode processing 
means 20 further causes the display unit 22 to 
display "control data inputting" in order to Input the 
control data of a transmitting destination device 
(204). As a result "control data inputting" is, as 
illustrated in RG. 8(111). displayed on the display 
unit 22. Then, the program mode processing 
means 20 waits for data to be input (205). The 
inputting of control data Involves (1) a method of 
effecting the inputting process in the form of code 
by employing the operation keys 2. (2) a method of 
effecting the inputting process in temns of function 
by using the operation keys 2 and (3) a method of 
inputting the control data sent from the transmitter 
of other remote control system through the light 
receiving diode 16a of the data inputting circuit 16. 
Therefore, after the control data is input in the step 
205, the control data is stored in a predetenmined 
area of the conespondence table 4 of the storage 
device 6 by the program mode processing means 
20 (206). It is then determined whether the com- 
mand inputting unit 14 is turned OFF or ON (207). 
If turned ON, the processing moves to a step 
(208). If turned OFF. the processing is tenmlnated. 
In the step 208, the program . mode processing 
means 20 determines whether a predetennnined 
storage area of the correspondence table 4 of the 
storage device 6 is full of data If full, the process- 
ing proceeds to a step 209. If not. the processing 
returns to the step 205 to set the control data of 
the next apparatus. In a step 209. the program 
mode processing means 20 causes the display unit 
22 to display, as illustrated in FIG. 8(IV). "incapable 
of setting", thus terminating the processing. 

These operations are performed in this way, 
and it follows that the setting area of the correspon- 
dence table 4 shown In FIG. 2 is stored consecu- 
tively with the control data of the first, second and 
third electronic units in sequence of input. 

Therefore, the command inputting unit 14 is 
turned OFF. and the transmitter of the remote con- 
trol system is used. At this time, it is possible to 
control the first, second and third electronic units 
simply by pushing down any one of operation keys 
2. 



(Key Array Modifying Operation 1 (Operation of 
Step 103)) 

In this program mode, the control unit 30 func- 
tions, and the program mode processing means 2 
for the key array modifying operation 1 is also 



actuated. As seen in FIG 9. the program mode 
processing means 20 first causes the display unit 
22 to Indicate tiiat the mode is an operation mode 
of ti^e key array modifying operation 1 (300). As 
5 illustrated in RG. 10(1). an operation mode "B" of 
tiie key array modifying operation 1 is displayed. 
The display continues with no change till the mode 
Is varied. 

In tile second place, as shown in FIG. 10 (II) 

10 the program mode processing means 20 makes 
the display unit 22 display "setting of key Ki". 
Next the processing waits for key-inputting of tine 
key Ki (302). When the key Ki is assigned, the 
physical position 'of the key Ki is determined. The 

16 control data is read from the area in tiie storage 
position of the conrespondence table 4 which cor- 
responds to the physical position thereof (303). 

The program mode processing means 20 
makes the display unit 22 display "setting of key 

20 position Ks" indicating tiiat the key position Kz is to 
be set (304). As shown in RG. 10(111). "setting of 
key position Ka" is displayed thereon. Next tiie 
processing waits for key-inputting of the key posi- 
tion K2 (305). When tiie key position K2 is Inputted. 

25 the program mode processing means 20 reads the 
control data that has stored so far. of the cor- 
respondence table 4 in the key position K2. Subse- 
quentiy, the program mode processing means 20 
writes the control data (306) read in tile step 303. 

30 Upon completion of this writing process, the control 
data red from the key position K2 is stored in the 
storage area in tiie key position Ki of the cor- 
respondence table 4 (307). The program mode 
processing means 20 causes tiie display unit 22 to 

35 indicate tiiat tiie setting has ended (308). Then, as 
shown in FIG. 10(IV). "end of setting" is displayed 
on the display unit 22. 

The next step is to determine whether the 
command inputting unit 14 is turned OFF or ON 

40 (309). If turned OFF, tiie processing comes to an 
end. If tumed ON. tiie processing goes back to 
step 301. 

The operations are tiius carried out. and hence 
tiie specific key KI can be changed over to tiie 
45 position K2. In this embodiment, the key Is in the 
position Ki before t)eing shifted. In accordance 
with the present invention, however, tfiere are other 
methods of permitting tiie key to move to other 
positions that may be utilized. 

50 

(Key Array Modifying Operation 2 (Operation of 
Step 104)) 

55 In this program mode, the control unit 30 
works, and the program mode processing means 
20 of the key array modifying operation 2 is also 
actuated. To begin with, the program mode pro- 
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cessing means 20 makes the display unit 22 in- 
dicate that the mode is an operation mode of the 
key array modifying operation 2 (400). As illus- 
trated in RG- 12(1). an operation mode "C" of the 
\ey array modifying operation 2 is displayed. This 
display continues without being changed till this 
mode is varied. 

Next, the program mode processing means 20 
causes the display unit 22 to display "setting of 
key K" indicating that the key K is to t)e set (401). 
Then, as illustrated in RG. 12(11). "setting of key K" 
is displayed on the display unit 22. A subsequent 
step is to wait for key-inputting of the key K (402). 
When the key K is assigned, a physical position of 
the K is judged preparatory to a step of writing the 
control data to the area In the storage position of 
the correspondence table 4 which corresponds to 
the physical position thereof. More specifically, the 
program mode processing mean 20 functions to 
make the display unit 22 indicate "inputting of 
control data" showing that the control data of the 
key to be modified Is inputted (403). Consequently, 
as illustrated in RG.(III), "inputting of control data" 
is displayed on the display unit 22. What is done 
next is to wait for the control data being inputted 
(404). When the control data is inputted by man- 
ipulating the operation keys, the control data is 
written to the storage area of the^ conrespondence 
table 4 (405) in a position of the operation key 2 is 
assigned to the step 403. The program mode pro- 
cessing means 20 causes the display unit 22 to 
indicate that the setting has been finished (406). As 
shown in RG. 12(IV), "end of setting" is displayed 
on the display unit 22. 

A subsequent step Is to judge whether the 
command inputting unit 14 Is turned OI=F or ON 
407). If turned 0R=^, the processing is terminated. If 
turned ON. the processing retums to the step 401. 

Since the operations are thus performed, it is 
feasible to change over the given key K to the 
predetermined control data. This implies a change- 
over to the operation key 2 capable of processing 
the control data 

The constitution for signal processing in the 
second embodiment shown In Fig. 14 and Fig. 16 
is fundamentally similar to that shown in Rgs 1 to 
3. One big difference is the external appearance. 
Namely, the difference in the signal processing 
constitution t)etween this embodiment may be 
found in a touch panel of whteh the operation keys 
2 are formed. No change can be seen in other 
components- In this embodiment as illustrated in 
FIG. 14. a Gquid crystal display plate 22a is pro- 
vided as the display unit 22 beneath the touch 
panel 2a: and side surfaces thereof are formed with 
windows 26 and 28, tiiough these windows are not 
shown in the Rgure. 

The fundamental operation of this embodiment 



is the same as shown in RG. 6. and the explana- 
tion is therefore omitted herein. 



5 (Setting of Key Operation (Operation of Step 102)) 

In this program mode, tiie control unit 30 
works, and the program mode processing means 
20 for setting the key operation is also actuated. 

10 The program mode processing means 20 causes 
the display unit 22 to indicate tiiat the mode Is a 
key operation setting mode (501) (see Rg. 15). As 
shown in RG. 16(1). a key operation setting mode 
"Pi" Is flash-displayed. The on-and-off display 

75 continues with no change till this mode is varied. 

In order to determine tiie specific key by which 
a plurality of electronic devices are controlled, the 
program mode processing means 20 causes tiie 
display unit 22 to flash-display all the keys at a 

20 different cycles excluding the keys Pi to Pi. The 
next step is to wait for tfie key inputting (503). At 
tills time, when assigned tiie key. a physical posi- 
tion of the key 2 is Judged preparatory to the step 
of storing in table 4 data which corresponds to this 

25 physical position (504). At this time, tiie assigned 
key alone Is. as shown in RG. 16(111). flash-dis- 
played. 

For the purpose of inputting tiie control data of 
transmitting destination device, the program mode 

30 processing means 20 causes the display unit 22 to 
flash-display the key P+ togetiier with the Pi 
among the operation keys 2 (505). Consequentiy. 
both the key Pi and the key P4 are, as illustrated 
In FIG. 16(111), flash-displayed. Then the program 

35 mode processing means 20 waits for tiie data- 
inputting (506). The inputting of the control data is 
the same as that in the first embodiment, and 
hence tiie description is omitted. Upon an input of 
the control data in the step 506. the control data is 

40 stored in a predetermined area of the correspon- 
dence tat}le 4 of the storage device 6 by use of the 
program mode processing means 20 (507). A sutH 
sequent step is to judge whetiier the command 
inputting unit 14 is tumed OFF or ON. If tumed ON, 

45 tiie processing moves to a step 509. If tumed OFF, 
the processing comes to an end (508). In the step 
509. the program mode processing means 20 
judges whether a predetermined storage area of 
the conrespondence table 4 of the storage device 6 

50 is full of data or not. If full, tfie processing proceeds 
to a step 510. If not, tiie processing retums to step 
502 to set the control data of the next apparatus. In 
the step 510, as shown in RG. 16(V), tiie program 
mode processing means 20 causes the display unit 

55 22 to flash-display all the keys Pi to P4 among the 
operation keys 2. tiius finishing the processing. 

By virtue of such operations, the present area 
of tiie correspondence table 4 shown in RG. 2 is 
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stored consecutiveiy with the control data of the 
first, second and third electronic devices in se- 
quence of input. 

Therefore, when the command inputting unit 14 
is turned OFF and the transmitter of the remote 
control system is going to be used, the first, sec- 
ond and third electronic devices can be controlled 
simply by pushing down any one of the operation 
keys 2. 



(Key Array Modifying Operation 1 (Operation of 
Step 103)) 

In this program mode, the control unit 30 func- 
tions, and the program mode processing means 20 
of the key array modifying operation is also ac- 
tuated. The program mode processing means 20 at 
first makes the display unit 22 indicate that the 
mode is an operation mode of the key array modi- 
fying operation 1 (600). As is shown in RG. 18(1), 
the key P2 among the operation keys 2 in the 
operation mode of the key array modifying opera- 
tion 1 is flash-displayed. The display remains as it 
is without being changed till the mode is varied. 

Next, in order to set the key Ki to be modified, 
program mode processing means 20 causes the 
display unit 22 to flash-display all the keys exclud- 
ing the keys Pi through P4 among the operation 
keys 2-at a different cycle from that of the key P2 - 

(601) . All the keys except the keys Pi through P* 
among the operation keys 2 are, as depicted in 
RG. 18(11), flash-displayed on the display unit 22 
and it follows that the program mode processing 
means 20 waits for key-inputting of the key Ki - 

(602) . When the key Ki is assigned, the physical 
position of the key Ki is judged. The control data is 
read from an area in the storage position of the 
conBspondence table 4 which corresponds to the 
physical position. The key Kt is indicated by e.g.. a 
black-off character, and the on-and-off display of 
the operation keys 2 ceases (603). Then the ap- 
pearance on the display unit 22 is depicted in FIG. 
18(111). 

With the intention of setting the key position K2 
to be modified, the program mode processing 
means 20 causes the display unit 22 to flash- 
display all the keys excluding the keys Pi to P4 
and also the key Ki indicated by the black-off 
character among the operation keys 2 at a different 
cycle from that of the key P2 (604), As shown in 
RG. 18(IV). the display unit 22 then flash-displays 
all the keys except the keys Pi to P4 and tiie key 
KI drawn with the black-off character among the 
operation keys 2 at the different cycle from that of 
the key Pz- The program mode processing means 
20 waits for the inputting of the key in the key 
position K2 (605). When the key position K2 is 



inputted, the program mode processing means 20 
reads the control data which has t>een stored so far 
in the storage area of tiie correspondence table 4 
which corresponds to tiie key position K2. then 
5 writes the control data read in the step 603 to the 
storage area of the correspondence table 4. Si- 
multaneously, the on-and-off display of the opera- 
tion keys 2 and the black-off display of the key K\ 
are stopped. Instead, the key position K2 Is dis- 

10 played witii the black-off character (606). After 
ttiese processes have been done, tiie control data 
read from the key position K2 is stored in the 
storage area in the position of the Kt of the cor- 
respondence table 4 (607). The program mode 

75 processing means 20 makes tiie display unit 22 
indicate that the setting has been finished (608). As 
depicted in RG. 18(VI), ttie display unit 22 flash- 
displays all ttie keys Pi through P4 among the 
operation keys 2 at a different cycle from tiiat when 

20 tiie setting is unpracticable during a given period. 
After tiie on-and-off display has come to an end, 
tiie black-off display of tiie key position K2 is 
halted. Then there is given the information that the 
setting has been finished. 

25 Then, it Is detemiined whetiier the command 

inputting unit 14 is turned OFF or ON. If turned 
OFF, tiie processing is terminated. If tumed ON, 
tiie processing returns (609) to ttie step 601, 

Since these operations are effected in the 

30 above-described manner, a given key Ki can be 
changed over to the position Ka before being shift- 
ed. In accordance wltti tiie present invention, the 
'distinction is not confined to this position. There 
may. however, be adopted other ways to permit ttie 

35 shift to some ottier positions. 

It is to be noted ttiat the key array modifying 
operation 2 (operation of step 104) can be attained 
on tiie basis of the on-and-off display described 
above, 

40 Turning attention to FIG. 19. tiiere Is illustrated 
stili another emt)odimenL A different situation from 
tiiat shown in RG. 3 is that tiie inputting unit 18 is 
composed simply of the operation keys 2. Based 
on this embodiment, the numt)er of manufacturing 

45 processes decreases, the construction is facilitated 
by of eliminating the processing means, although it 
is unfeasible to directly fetch and set tiie transmis- 
sion codes from ttie transmitter of ottier remote 
control system. As a result ttie transmitter can 

50 advantageously be provided at a low cost. 

In ttie embodiment described alx)ve, ttie com- 
mand inputting unit 14 is set by pushing down the 
specific key among ttie operation keys 2 in 
cooperation with ttie program mode switch. The 

55 arrangement is not limited to this one. The program 
mode switches may be provided, corresponding to 
ttie program mode to be processed; or alternatively 
the program mode display on the display unit 22 
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may be varied by continuously pushing down the 
single program mode switch. 

In this embodiment described above, the user 
is allowed to modify the array of operation keys for 
easier OF^eration thereof, and the plurality of elec- 
tronic devices can be controlled by the single key. 
By virtue of these advantages, the operation of the 
transmitter can be remarkably facilitated, the trans- 
mitter can be miniaturized in outer configuration 
despite the plurality of etectronic devices to be 
controlled. 

In the present invention, the user can modify 
the. array of operation keys to obtain easier ma- 
nipulation. The plurality of electronic devices can 
be controlled by the single key, thereby consider- 
ably facilitating the use of transmitter. Besides, the 
transmitter can be smaller in spite of the fact that 
tiie plurality of electronic devices can be controlled. 

While the invention has been described in con- 
nection witii what is presentiy considered to be tiie 
most practical and prefenred embodiments, it is to 
be understood tiiat the invention is not limited to 
the disctosed embodiment but, on tiie contrary is 
intended to cover various modifications and equiv- 
alent arrangements included within tiie spirit and 
scope of the appended claims. 



Claims 

1. A transmitter for a remote control system for 
controlling a plurality of operations on a plurality of 
electronic devices, said transmitter comprising: 

an extemal input means (16) for generating a se- 
lection signal in response to user manipulation 
tiiereof: 

a storage means (6) for storing information linking 
said selection signal to infonmation relating to a 
plurality of operations on a plurality of electronic 
devices: 

a control means (30) for receiving said selection 
signal and retrieving said stored information and 
generating a transmission signal corresponding to 
tiie selected operation on the selected electronic 
device; and 

outputting means (12) for outputting a remote con- 
trol signal directed to the selected electronic device 
for the selected operation in response to said trans- 
mission signal. 

2. A transmitter as in claim 1 wherein said 
extemal input unit (18) includes a set of operation 
keys (2) which are disposed to be pushed by ttie 
user. 

3. A transmitter as in claim 1 or 2 wherein said 
control means (30) further comprises means for 
outputting a display signal and said transmitter 



further comprises a display unit (22) for displaying 
messages In response to receipt of said display 
signal. 

4. A transmitter as in one of the preceding 
5 claims wherein said storage means (6) includes a 
con'espondence table ( 4) which contains ttie In- 
formation linking the physical position of said op- 
eration keys (2) to a particular operation on a 
particular electronic device. 
10 5. A transmitter as in- one of the preceding 
claims wherein said remote control signal Is an 
optical signal, 

6. a' transmitter as In one of the preceding 
claims further comprising a data input circuit 

IS means (16), responsive to an outside signal, for 
transmitting a selection signal to said control 
means (30). 

7. A trarismitter as in one of the preceding 
claims wherein said outside signal is an optical 

20 signal. 

8. A transmitter as in one of the preceding 
claims, wherein said control means (30) includes a 
program mode processing means (20) for modify- 
ing the infomnation on said con^espondence table 

25 (4) in response to said selection signal. 

9. A transmitter as in one of the preceding 
claims further comprising a command input means 
(14) for actuating said transmitter. 

10. A transmitter as in one of the preceding 
30 claims wherein said control means comprises: 

a signal processing means tor receiving said selec- 
tion signal and retrieving said stored information 
and outputting a key correspondence infomnation 
signal: and 

35 transmission code generating means for receiving 
said key correspondence information signal and 
outputting a transmission code In response to said 
outputting means. 

11. A method of remotely controlling a plurality 
40 of operations on a plurality of electronic devices, 

said method comprising tiie steps of: 
generating a selection signal in response to user 
manipulation of an extemal input unit; 
storing information on a conrespondence table link- 
45 ing selection signals to particular operations on 
particular electronic devices; 
generating a transmission signal in response to 
said selection signal and said stored infonmation; 
and 

50 transmitting a remote control signal in response to 
said transmission signal. 

12. A method as In claim 1 wherein said selec- 
tion signal generating step includes a step of push- 
ing a selected key on the extemal input unit 

55 
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13. A method as In claim 11 or 12. further 
comprising the steps of: 

outputting a display signal to a display device; and 
displaying a message corresponding to said dis- 
play signal on said display device. 5 

14. A method as in one of claims 11 to 13, 
further comprising the steps of linking the physical 

* position of said operation key in said correspon- 
dence table to a particular operation on a particular 
electronic device. io 

15. A method as In one of claims 11 to 14. 
further comprising the steps of: 

transmitting an outside selection signal to an Input 
circuit means; and 

generating a transmission signal in response to is 
said outside selection signal and said stored in- 
formation. 

16. A method as in one of claims 11 to 15 
furti)er comprising ttie step of modifying tiie In- 
formation on said correspondence table in re- so 
sponse to said selection signal. 
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